
7.5-yr High Energy Starting Events (HESE) 

‣ full sky


‣ high-energy threshold


10-yr Through-going muon neutrinos (TG)


‣ northern sky only


‣ very high energy threshold


11-yr ANTARES showers and tracks


‣ mostly up-going 50 events


‣ events up to ~ 300 TeV

1. NEUTRINO TELESCOPES DATA IN 2019
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ANY TENSION AMONG THESE DATA SUGGESTS DIFFERENT COMPONENTS THAT DOMINATE 
THE NEUTRINO FLUX AT DIFFERENT ENERGIES AND/OR COME FROM DIFFERENT REGIONS 

OF THE SKY (E.G. GALACTIC COMPONENT)
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Galactic Center 
(high DM density)

DIFFUSE

6. FUTURE GAMMA-RAYS SEARCHES

‣ Diffuse searches provide the strongest 
constraints on decaying Dark Matter.


‣ Point-like searches towards the Galactic 
center (like in CTA) are dominated by 
background.

2X2 ROI 
GALACTIC CENTER
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background

CTA SENSITIVITY (50 HOURS)

ALREADY EXCLUDED BY FERMI-LAT
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power-law flux:

MC et al., ApJ 851 (2017)

(combining IceCube and ANTARES)

2. TENSION WITH A SINGLE ASTROPHYSICAL POWER-LAW

There is a tension at 2𝝈 level between HESE (full sky) and through-going (Northern sky) 
data under the hypothesis of a single astrophysical component.

More about spectral index 

‣ Fermi mechanism:


‣ p-p sources:


‣ Blazar TXS 0506+056:
�astro  2.2
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TWO-COMPONENT FLUX?

3. DARK MATTER AT 100 TEV?
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Dark Matter

MC et al., PLB 773 (2017) 591

BEST-FIT OF 6-YR HESE

4. TWO-COMPONENT FIT
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Relation between true vs deposited 
neutrino energy included
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HESE 
effective area

EXPECTED NUMBER OF EVENTS

µ = NT +NS +NNC
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DECAYING DARK MATTER FLUX

Galactic component 

Extragalactic component 

Main quantities 
‣ NFW DM halo density profile

‣ Energy spectrum computed with PPPC4 package
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BINNED LIKELIHOODMAXIMUM LIKELIHOOD FIT

b = atm. background 
n = 7.5-yr HESE data

We have analyzed the 7.5-year HESE data with decaying Dark Matter + an astrophysical power-law, with and without the through-going muon neutrinos prior.


‣ A Dark Matter component is preferred at 68% C.L. for some decay channels.


‣ Multi-messenger analyses are important: leptophilic decay channels are still viable!


‣ Angular analyses are crucial in order to firmly exclude a Dark Matter component. See poster #494 by Ariane Dekker!

CONCLUSIONS

Marco Chianese,1 Damiano F.G. Fiorillo,2 Gennaro Miele,2 Stefano Morisi,2 Ofelia Pisanti2

1Gravitation Astroparticle Physics Amsterdam (GRAPPA), University of Amsterdam, The Netherlands


2INFN - Sezione di Napoli and Dipartimento di Fisica “Ettore Pancini”, Università degli studi di Napoli Federico II, 80126 Napoli, Italy

Potential dark matter signals at neutrino telescopes

Based on: JCAP 11 (2019) 046 [arXiv:1907.11222] m.chianese@uva.nl

5. RESULTS

DM ! bb̄
<latexit sha1_base64="fu6S2XFMKrkpyqaw5ZXpxqQClAI=">AAACEnicbVDLSgNBEJyNrxhfUY+CDAbBU9iNgh6DevAiRDAPyIbQO+kkQ2YfzPQqYcnNT/ArvOrJm3j1Bzz4L25iDppYp6Kqm+4qL1LSkG1/WpmFxaXllexqbm19Y3Mrv71TM2GsBVZFqELd8MCgkgFWSZLCRqQRfE9h3RtcjP36HWojw+CWhhG2fOgFsisFUCq18/uJq31+eT3irpa9PoHW4T33uOuBTrxRO1+wi/YEfJ44U1JgU1Ta+S+3E4rYx4CEAmOajh1RKwFNUigc5dzYYARiAD1spjQAH00rmeQY8cPYAIU8Qs2l4hMRf28k4Bsz9L100gfqm1lvLP7nNWPqnrUSGUQxYSDGh0gqnBwyQsu0IOQdqZEIxp8jlwEXoIEIteQgRCrGaWO5tA9nNv08qZWKznGxdHNSKJ9Pm8myPXbAjpjDTlmZXbEKqzLBHtgTe2Yv1qP1ar1Z7z+jGWu6s8v+wPr4BpOXnZY=</latexit>

DM ! ⌧+⌧�
<latexit sha1_base64="ivSQhLo9YHyK57woFXodu7KWAPM=">AAACFnicbVA9TwJBEN3zE/ELtbTZQExMjOQOTbQkamFjgokgCYdkbhlgw95Hduc05ELvT/BX2GplZ2xtLfwvHkih4mvm5b2ZzMzzIiUN2faHNTM7N7+wmFnKLq+srq3nNjZrJoy1wKoIVajrHhhUMsAqSVJYjzSC7ym89vqnI//6FrWRYXBFgwibPnQD2ZECKJVauXziap+fXQy5q2W3R6B1eMddgvhm77vst3IFu2iPwaeJMyEFNkGllft026GIfQxIKDCm4dgRNRPQJIXCYdaNDUYg+tDFRkoD8NE0k/EvQ74TG6CQR6i5VHws4s+JBHxjBr6XdvpAPfPXG4n/eY2YOsfNRAZRTBiI0SKSCseLjNAyDQl5W2okgtHlyGXABWggQi05CJGKcZpaNs3D+fv9NKmVis5BsXR5WCifTJLJsG2WZ7vMYUeszM5ZhVWZYPfskT2xZ+vBerFerbfv1hlrMrPFfsF6/wIElJ7R</latexit>

⌧ D
M

[s
ec
]

�Astro = 3.19
<latexit sha1_base64="Yihtdc1OX9xudxAdigOK8uHjyZs=">AAACDXicbVC7TsNAEDyHVwgvAxWiOREhUUU2QQIKJB4NZZDIQ4qjaH0s4cSdbd2tkZAV8Ql8BS1UdIiWb6DgX3CCC15TjWZ2tTsTJkpa8rx3pzQxOTU9U56tzM0vLC65yystG6dGYFPEKjadECwqGWGTJCnsJAZBhwrb4fXJyG/foLEyjs7pNsGehkEkL6UAyqW+uxYMQGvoZ4HR/MiSiYf8gNdr/n7frXo1bwz+l/gFqbICjb77EVzEItUYkVBgbdf3EuplYEgKhcNKkFpMQFzDALs5jUCj7WXjCEO+mVqgmCdouFR8LOL3jQy0tbc6zCc10JX97Y3E/7xuSpd7vUxGSUoYidEhkgrHh6wwMu8G+YU0SASjz5HLiAswQIRGchAiF9O8rEreh/87/V/S2q759dr22U718LhopszW2QbbYj7bZYfslDVYkwl2xx7YI3ty7p1n58V5/RotOcXOKvsB5+0TQhmakA==</latexit>

best-fit:

DM ! bb̄
<latexit sha1_base64="fu6S2XFMKrkpyqaw5ZXpxqQClAI=">AAACEnicbVDLSgNBEJyNrxhfUY+CDAbBU9iNgh6DevAiRDAPyIbQO+kkQ2YfzPQqYcnNT/ArvOrJm3j1Bzz4L25iDppYp6Kqm+4qL1LSkG1/WpmFxaXllexqbm19Y3Mrv71TM2GsBVZFqELd8MCgkgFWSZLCRqQRfE9h3RtcjP36HWojw+CWhhG2fOgFsisFUCq18/uJq31+eT3irpa9PoHW4T33uOuBTrxRO1+wi/YEfJ44U1JgU1Ta+S+3E4rYx4CEAmOajh1RKwFNUigc5dzYYARiAD1spjQAH00rmeQY8cPYAIU8Qs2l4hMRf28k4Bsz9L100gfqm1lvLP7nNWPqnrUSGUQxYSDGh0gqnBwyQsu0IOQdqZEIxp8jlwEXoIEIteQgRCrGaWO5tA9nNv08qZWKznGxdHNSKJ9Pm8myPXbAjpjDTlmZXbEKqzLBHtgTe2Yv1qP1ar1Z7z+jGWu6s8v+wPr4BpOXnZY=</latexit>

Fermi-LAT constraints

DM ! ⌧+⌧�
<latexit sha1_base64="ivSQhLo9YHyK57woFXodu7KWAPM=">AAACFnicbVA9TwJBEN3zE/ELtbTZQExMjOQOTbQkamFjgokgCYdkbhlgw95Hduc05ELvT/BX2GplZ2xtLfwvHkih4mvm5b2ZzMzzIiUN2faHNTM7N7+wmFnKLq+srq3nNjZrJoy1wKoIVajrHhhUMsAqSVJYjzSC7ym89vqnI//6FrWRYXBFgwibPnQD2ZECKJVauXziap+fXQy5q2W3R6B1eMddgvhm77vst3IFu2iPwaeJMyEFNkGllft026GIfQxIKDCm4dgRNRPQJIXCYdaNDUYg+tDFRkoD8NE0k/EvQ74TG6CQR6i5VHws4s+JBHxjBr6XdvpAPfPXG4n/eY2YOsfNRAZRTBiI0SKSCseLjNAyDQl5W2okgtHlyGXABWggQi05CJGKcZpaNs3D+fv9NKmVis5BsXR5WCifTJLJsG2WZ7vMYUeszM5ZhVWZYPfskT2xZ+vBerFerbfv1hlrMrPFfsF6/wIElJ7R</latexit>

best-fit: �Astro = 2.69
<latexit sha1_base64="7Y+IluLmztNATo5RSpulnc0fOKM=">AAACDXicbVC7TsNAEDyHd3gZqBDNiQiJKrID4lEgBWgog0QAKbai9bEJp9zZ1t0aCVkRn8BX0EJFh2j5Bgr+BSek4DXVaGZXuzNRqqQlz3t3SmPjE5NT0zPl2bn5hUV3afncJpkR2BSJSsxlBBaVjLFJkhRepgZBRwovot7xwL+4QWNlEp/RbYqhhm4sO1IAFVLbXQ26oDW088BofmjJJH1+wGvVnf22W/Gq3hD8L/FHpMJGaLTdj+AqEZnGmIQCa1u+l1KYgyEpFPbLQWYxBdGDLrYKGoNGG+bDCH2+kVmghKdouFR8KOL3jRy0tbc6KiY10LX97Q3E/7xWRp29MJdxmhHGYnCIpMLhISuMLLpBfiUNEsHgc+Qy5gIMEKGRHIQoxKwoq1z04f9O/5ec16r+VrV2ul2pH42amWZrbJ1tMp/tsjo7YQ3WZILdsQf2yJ6ce+fZeXFev0ZLzmhnhf2A8/YJSFealA==</latexit>

1028

1027

1026

1025

Fermi-LAT constraints

Fermi-LAT constraints

Fermi-LAT constraints

⌧ D
M

[s
ec
]

�Astro = 2.42
<latexit sha1_base64="C4Ho1KEsRJi/kYOiEOPcFlRx854=">AAACC3icbVC7TgJBFJ3FF+ILtbCwmUhMrMgukmhjgtpYYiKPBAi5O1xwwszuZuauCdnwCX6FrVZ2xtaPsPBfXJBCwVOdnHNv7j3Hj5S05LqfTmZpeWV1Lbue29jc2t7J7+7VbRgbgTURqtA0fbCoZIA1kqSwGRkE7Sts+MPrid94QGNlGNzRKMKOhkEg+1IApVI3f9AegNbQTdpG80tLJhxflIrlUjdfcIvuFHyReDNSYDNUu/mvdi8UscaAhAJrW54bUScBQ1IoHOfascUIxBAG2EppABptJ5kGGPPj2AKFPELDpeJTEX9vJKCtHWk/ndRA93bem4j/ea2Y+uedRAZRTBiIySGSCqeHrDAybQZ5TxokgsnnyGXABRggQiM5CJGKcVpVLu3Dm0+/SOqlondaLN2WC5WrWTNZdsiO2Anz2BmrsBtWZTUm2Jg9sWf24jw6r86b8/4zmnFmO/vsD5yPb3xYmjc=</latexit>

best-fit: �Astro = 2.43
<latexit sha1_base64="vxEUPI9XG2I2FAefNbmg52CA7Ig=">AAACC3icbVC7TgJBFJ3FF+ILtbCwmUhMrMgukGhjgtpYYiKPBAi5O1xw4szuZuauCdnwCX6FrVZ2xtaPsPBfXJBCwVOdnHNv7j3Hj5S05LqfTmZpeWV1Lbue29jc2t7J7+41bBgbgXURqtC0fLCoZIB1kqSwFRkE7Sts+vdXE7/5gMbKMLilUYRdDcNADqQASqVe/qAzBK2hl3SM5heWTDg+LxUr5V6+4BbdKfgi8WakwGao9fJfnX4oYo0BCQXWtj03om4ChqRQOM51YosRiHsYYjulAWi03WQaYMyPYwsU8ggNl4pPRfy9kYC2dqT9dFID3dl5byL+57VjGpx1ExlEMWEgJodIKpwessLItBnkfWmQCCafI5cBF2CACI3kIEQqxmlVubQPbz79ImmUil65WLqpFKqXs2ay7JAdsRPmsVNWZdesxupMsDF7Ys/sxXl0Xp035/1nNOPMdvbZHzgf333nmjg=</latexit>

best-fit:

mDM [GeV]
<latexit sha1_base64="zOcblORl/P532RN6pAZVI4Mwv7c=">AAACF3icbVC7SgNBFJ2NrxhfUUubwSBYSNiNgpZBBW2ECOYB2SXMTm6SITO7y8xdISz5AD/Br7DVyk5sLS38F3djCk081eGcc7n3Hj+SwqBtf1q5hcWl5ZX8amFtfWNzq7i90zBhrDnUeShD3fKZASkCqKNACa1IA1O+hKY/vMj85j1oI8LgDkcReIr1A9ETnGEqdYol1UlcrejlzZi6R9SV0MN2JlxBg7pa9AfopSm7bE9A54kzJSUyRa1T/HK7IY8VBMglM6bt2BF6CdMouIRxwY0NRIwPWR/aKQ2YAuMlk2fG9CA2DEMagaZC0okIvycSpowZKT9NKoYDM+tl4n9eO8bemZeIIIoRAp4tQiFhsshwLdKWgHaFBkSWXQ5UBJQzzRBBC8o4T8U4ra2Q9uHMfj9PGpWyc1yu3J6UqufTZvJkj+yTQ+KQU1Il16RG6oSTB/JEnsmL9Wi9Wm/W+080Z01ndskfWB/f/imewA==</latexit>

mDM [GeV]
<latexit sha1_base64="zOcblORl/P532RN6pAZVI4Mwv7c=">AAACF3icbVC7SgNBFJ2NrxhfUUubwSBYSNiNgpZBBW2ECOYB2SXMTm6SITO7y8xdISz5AD/Br7DVyk5sLS38F3djCk081eGcc7n3Hj+SwqBtf1q5hcWl5ZX8amFtfWNzq7i90zBhrDnUeShD3fKZASkCqKNACa1IA1O+hKY/vMj85j1oI8LgDkcReIr1A9ETnGEqdYol1UlcrejlzZi6R9SV0MN2JlxBg7pa9AfopSm7bE9A54kzJSUyRa1T/HK7IY8VBMglM6bt2BF6CdMouIRxwY0NRIwPWR/aKQ2YAuMlk2fG9CA2DEMagaZC0okIvycSpowZKT9NKoYDM+tl4n9eO8bemZeIIIoRAp4tQiFhsshwLdKWgHaFBkSWXQ5UBJQzzRBBC8o4T8U4ra2Q9uHMfj9PGpWyc1yu3J6UqufTZvJkj+yTQ+KQU1Il16RG6oSTB/JEnsmL9Wi9Wm/W+080Z01ndskfWB/f/imewA==</latexit>

W
IT

H
O

U
T 

PR
IO

R
 O

N
 

AS
TR

O
 P

O
W

ER
-L

AW
W

IT
H

 T
G

 P
R

IO
R

 O
N

 
AS

TR
O

 P
O

W
ER

-L
AW

HADRONIC CHANNELLEPTONIC CHANNEL

EXCLUDED BY GAMMA-RAYS
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